Obesity and kidney disease: from population to basic science and the search for new therapeutic targets.
The global burden of kidney disease is increasing strikingly in parallel with increases in obesity and diabetes. Indeed, chronic kidney disease (CKD) and end-stage renal disease (ESRD) coupled with comorbidities such as obesity, diabetes, and hypertension cost the health care system hundreds of billions of dollars in the US alone. The progression to ESRD in patients with obesity and diabetes continues despite widespread use of inhibitors of the renin-angiotensin-aldosterone system (RAAS) along with aggressive blood pressure and glycemic control in these high-risk populations. Thereby, it is increasingly important to better understand the underlying mechanisms involved in obesity-related CKD in order to develop new strategies that prevent or interrupt the progression of this costly disease. In this context, a key mechanism that drives development and progression of kidney disease in obesity is endothelial dysfunction and associated tubulointerstitial fibrosis. However, the precise interactive mechanisms in the development of aortic and kidney endothelial dysfunction and tubulointerstitial fibrosis remain unclear. Further, strategies specifically targeting kidney fibrosis have yielded inconclusive benefits in human studies. While clinical data support the benefits derived from inhibition of the RAAS, there is a tremendous amount of residual risk for the progression of kidney disease in individuals with obesity and diabetes. There is promising experimental data to suggest that exercise, targeting inflammation and oxidative stress, lowering uric acid, and targeting the mineralocorticoid receptor signaling and/or sodium channel inhibition could improve tubulointerstitial fibrosis and mitigate progression of kidney disease in persons with obesity and diabetes.